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INTRODUCTION
A hospital is a place in which the health concept is 
strongly intertwined with well-being, ethics and en-
vironmental aspects; it is a complex construction in 
which all the aspects addressed by the World Health 
Organisation (WHO) come to life: “health is a state of 
complete physical, mental and social well-being and not 
merely the absence of disease or infirmity” [1].
A healthcare facility is one of the most complex build-
ings that a designer is called to develop. It is a melting 
pot of different skills, interests and constraints, in par-
ticular technological, economic and political ones. It is 
not easy to evaluate such a complex reality composed 
of material and immaterial aspects (from hospital struc-
ture and layout configuration to hospital management 
and users’ needs), that are strongly linked to each other. 
Responding to its function, a hospital is a place with a 
high perceptive sensibility [2], where attention is drawn 
to the importance of social aspects and the emotional 
side of users’ experiences (in fact, psycho-social aspects 
and human relationships represent important factors in 
these kind of spaces that are able to enhance all users’ 
well-being and hospital quality) [3].
The relationship between users and the hospital is 
very intricate, especially in relation to users’ emotional 
involvement, their physical and emotive orientation 
and, in most cases, it is affected by their condition, par-
ticularly for patients [4]. For example, from a patient’s 
perspective, coming to hospital is an occasional, very 
intense event and an unexpected public and institution-
alised experience in which the patient has to live for a 
specific period [2, 5]; whereas, for hospital staff, it is a 
demanding and continuous workplace. Therefore, it is 
easy to understand how environmental factors (shapes, 
volumes, colours, green spaces, etc.) can affect the ex-
perience in hospital spaces, with effects on the thera-
peutic process for patients and staff efficiency, as dem-
onstrated by Roger Ulrich’s studies on evidence-based 
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Abstract
Introduction. Nowadays several rating systems exist for the evaluation of the sustain-
ability of buildings, but often their focus is limited to environmental and efficiency 
aspects. Hospitals are complex constructions in which many variables affect hospital 
processes. Therefore, a research group has developed a tool for the evaluation of sustain-
ability in healthcare facilities.
Methodology. The paper analyses social sustainability issues through a tool which evalu-
ates users’ perception from a the quality and well-being perspective. It presents a hierar-
chical structure composed of a criteria and indicators system which is organised through 
a weighing system calculated by using the Analytic Network Process.
Results and discussion. The output is the definition of a tool which evaluates how 
Humanisation, Comfort and Distribution criteria can affect the social sustainability of 
a building.
Conclusion. Starting from its application, it is evident that the instrument enables the 
improvement of healthcare facilities through several design and organisational sugges-
tions for achieving healing and sustainable architectures.
Stefano Capolongo, Marco Gola, Michela di Noia et al.
M
o
n
o
g
r
a
p
h
ic
 s
e
c
t
io
n
16
healthcare design [6]. Users need to feel welcomed in 
a hospital, through a process that is able to give them 
a participative role in design and therapeutic processes. 
In fact, patients are in a state of dependence which in-
creases their illness condition, and the hospital struc-
ture, with its staff and facilities, can represent an impor-
tant factor to relieve this condition; on the other hand, 
staff needs are characterised by a practical workplace.
A hospital should welcome users and give them the 
necessary guarantees which they expect from a health-
care facility: humanity, treatment and safety. However, 
these aspects alone (which include several elements 
such as management, ethics and structure that are 
linked to users’ psycho-physical spheres) are often ne-
glected by the most recognised international evaluation 
tools. In fact, in most of the attempts to evaluate hospi-
tal sustainability, attention is given to the environments 
and efficiency, particularly to the impact of hospital 
processes on it.
The promotion of some guidelines on efficiency and 
social aspects in hospitals was encouraged by the Deca-
logue of the hospital of the future, a research project coor-
dinated by Prof. Veronesi, Dr. Mauri and Arch. Piano 
in Italy in 2000. Among the principles which emerged, 
the main ones which analyse the social sphere are Hu-
manisation (user-centred), Sociability (belonging and 
solidarity) and Organisation (effectiveness, efficiency 
and perceived well-being) [7].
Going beyond well-known concepts on sustainability, 
a research group developed a set of indicators which 
are able to comprehend most aspects that characterised 
social sustainability in healthcare facilities. This is seen 
as the process of creating an accessible, integrated and 
equitable community that successfully meets the needs 
of health and well-being of users. This aim is pursued 
through adequate facilities and people collaboration in 
order to create a safe place, a community where stimu-
lating emotional-physical inclusion becomes a landmark 
in its territory, and spreading these behaviours among 
people and institutions in order to guarantee them in 
the future [8]. In the light of this concept, it is possible 
to understand the importance of users’ centrality, the 
social cohesion and the relationship with the context to 
avoid users’ sense of isolation.
There are several inherent risks for patients and staff 
in this type of structure such as isolation, disorientation, 
illness, etc. In a hospital, it is fundamental to help users 
to not lose their own identity and to assist them to deal 
with their condition, by establishing relations between 
the structure and the territorial context in a perspec-
tive of collaboration, social inclusion and participation. 
Moreover, strong attention to hospital spaces can have 
an important effect on users’ trust [8].
The result of the research work is a global, easy and 
accessible rating tool, which also includes principles 
and strategies for the building of sustainable and heal-
ing hospitals that are both operative and in-design 
ones. Social aspects can be pursued through adequate 
policies and structures, but they are very different de-
pending on hospital typologies. It is easier to integrate 
social issues in managerial policies and design in new 
hospitals, for new awareness is spreading with reference 
to these aspects. Nowadays, attention to users’ psy-
cho-physical well-being and the importance of an ac-
cessible, comfortable and welcoming environment is a 
well-known factor. Consequently, architects, designers, 
hospital general managers and chief medical officers are 
called to deal with these aspects, integrating all of them 
into hospital policies and design. However, in operative 
ones, in most cases the structure represents an obstacle 
to the creation of a comfortable place, followed by the 
preceding hospital concept: a place to cure the illness 
instead of the patient (this case did not take into con-
sideration the important effect of environmental and 
therapeutic treatment in the healing process. Attention 
was concentrated particularly on medicine, research 
outputs and its instruments).
Starting from these considerations, the research 
group created an evaluation tool not only for evaluat-
ing the social sustainability level of a hospital, but also 
able to guide the project and the decisional processes 
of designers for improving the quality and efficiency of 
the structure [9].
MATERIALS AND METHODOLOGY
State-of-the-Art presents several rating systems of sus-
tainability, in particular the environmental aspect, with 
greater attention in new construction healthcare build-
ings (i.e. BREEAM Healthcare and LEED for Health-
care), unlike the existing and operative ones that are 
treated in a general way (i.e. LEED for existing build-
ings operations and maintenance rating system). In 
relation to these issues, there is a greater tendency for 
analysing design, construction and plant engineering as-
pects rather than the managerial and social ones which 
have a big influence on operative facilities. If on the one 
hand, the unbalanced focus of these systems specifi-
cally on environmental issues facilitates the comparison 
of performance among health facilities, on the other, it 
leads to the underestimation of the other aspects which 
characterise the entire hospital system [10].
However, to fully understand its own complexity, a 
hospital needs a global vision that is able to analyse 
both the structure and management, as well as the rela-
tions which, in turn, develop. To address this issue, the 
research work was carried out for a comprehensive per-
spective that analyses the sustainability of healthcare 
facilities through economic, environmental and social 
aspects. This rating tool is characterised by a hierarchi-
cal structure consisting of three areas of sustainability 
(macro-areas); each of them is composed of a set of 
criteria which are characterised by indicators that evalu-
ate each aspect [11-13]. These are built in a SMART 
(specific, measurable, attainable, relevant and timely) 
logic which is able to facilitate a comparison between 
different health facilities [14].
Commencing from the methodology applied, the 
main goal of this paper is to analyse social sustainability 
and its repercussions in the hospital system. However, 
it is important to emphasise the weights of the criteria 
and indicators in their multiple relationships which in-
fluence the entire weighting system (macro-areas, crite-
ria and indicators) and the overall hospital assessment. 
In order to study these dynamics, the multi-criteria 
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method of Analytic Network Process (ANP) [15, 16] 
was applied. Focus groups and interviews with experts 
and professionals in different fields (hospital planners, 
architects, engineers, plant engineers, doctors, medical 
directors and technicians) enabled the subdivision of 
the methodology into hierarchies that are part of indi-
vidual macro-areas and different criteria. This system 
reduces as much as possible the risk of excessive sub-
jectivity in the result (an aspect which many research-
ers criticize in voluntary rating systems) [17]. Working 
consisted of scholars in the field of hospital design and 
management, along with some experts on these topics, 
including the CNETO (Italian National Centre of Hos-
pital Construction and Technology) members. Their 
know-how and knowledge facilitated the definition of 
the tool, and the criteria and indicators system. 
In order to test the tool and understand its validity 
and effectiveness, research was subdivided into two 
evaluation systems: one for operative hospitals, and the 
other for new generation ones, in which weights and 
contents differ. In the former, the focus is also based on 
management, non-structural aspects and environmen-
tal elements while, in the latter, the focus is mainly on 
all those aspects related to environmental sustainability 
(the site, urban planning, materials, strategies for flex-
ibility, etc.), which are easier to evaluate in the planning 
phase of a new generation hospital rather than in an 
operative one [18].
Several references were used for the definition of 
social sustainability indicators, including evaluation 
systems relating to a city, in view of the high level of 
complexity that makes it similar to the hospital system: 
the urban context, can be regarded as a microcosm, in 
which different aspects are strongly correlated. There-
fore, to create a set of indicators which take most of the 
aspects of the social sphere into account, it was useful 
to use the WHO and the European Community tools 
that analyse urban aspects and population well-being 
[19]. The reference framework that was adopted is used 
by many government agencies, Non-Governmental 
Organisations and academic researchers to define sus-
tainability and for the monitoring of assessment pro-
grammes. In particular, a set of indicators has been de-
veloped for the UK by the Office of the Deputy Prime 
Minister [20] as a guide for the sustainability of cities, 
as well as European City Indicators which were elabo-
rated by Ambiente Italia [21].
As emerged from state-of-the-art, indicators become 
the basis on which the evaluation system develops be-
cause they directly measure hospital performance. Each 
indicator has a specific evaluation approach and data 
can be obtained through different methods: question-
naires, site inspections and analysis, studying hospital 
floor plans, data, budgets and file archives, and inter-
views with staff technical and health staff [13].
RESULTS AND DISCUSSION
The output of the work gives rise to two evaluation 
systems: one for new generation hospitals (final design 
and execution of the building during construction) and 
the other for operative hospitals (timely analysis within 
the structure with appropriate checks in several hospi-
tals and verifying the efficiency of the structure itself) 
(Figure 1 and Figure 2).
For the definition of the rating system, a minimum 
number of criteria were chosen that were able to assess 
most of the issues which characterise social sustainabil-
ity in hospitals. A common thread is represented by a 
user-centred vision and criteria and indicators (C&I) 
were identified looking at users who live in hospital 
environments: staff, patients and visitors. Through the 
analysis and users’ opinions, the research work defines 
three criteria: Humanisation which evaluates the hospi-
tal’s environment and policies; Comfort which consid-
ers the hospital environment through quantitative data 
that are able to indicate micro-climatic conditions (in 
these types of spaces, indoor quality is a very delicate is-
sue because of the multiplicity of factors that affect the 
hospital during its operating phase); and, Distribution 
in order to take into account the impact of the organisa-
tion of spaces , paths, etc. on people’s well-being.
Social Sustainability is therefore characterised by a 
number of criteria, each of which is composed of four 
indicators; in Figure 3, they are synthesised into the hi-
erarchic structure.
Focus groups and interviews were set up to expertly 
underline the different tendencies. Economic and so-
cial sustainability plays a strategic role for an operative 
hospital, while environmental sustainability is funda-
Existing hospitals
57%
15%
28% Economic sustainability
Environmental sustainability
Social sustainability
Figure 1
The weighing system of economic, environmental and social 
sustainability in operative healthcare facilities. The values were 
determined by a focus group with several experts in hospital 
planning and management.
In-design hospitals
Economic sustainability
59%
27%
14%
Environmental sustainability
Social sustainability
Figure 2
The weighing system of economic, environmental and social 
sustainability in in-design hospitals. The values were deter-
mined by a focus group with several experts in hospital plan-
ning and management.
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mental for a new generation one [18]. Compared to 
other areas of sustainability, the social element remains 
constant and the indicators analysed are the same for 
both methods, despite significant research and evalu-
ation methodology and the processing of data change. 
Figure 4 and Figure 5 report all the weights for each 
C&I, and the results of the focus groups and interviews 
with experts calculated using the ANP.
According to studies conducted, it is necessary to en-
sure specific prerequisites for obtaining the final score 
for each criterion in operative structures. If this is not 
met, criterion cannot be calculated.
By combining the scores achieved for each macro-
area, global sustainability is then evaluated through a 
value, from 0 to 100, divided in five bands: extremely 
insufficient (0-20%), insufficient (21-40%), almost 
sufficient (41-60%), good (61-80%) and excellent (81-
100%) [13]. If the level is higher, the sustainability 
level achieved is innovative and effective. Through the 
weighing system, it is possible to identify critical issues 
for each indicator and possible strategic solutions for 
improving global hospital sustainability.
HUMANISATION
The criterion assesses the level of humanisation with-
in the environments and services from the users’ per-
spective. The term ‘humanisation’ does not only refer 
to the quality of spaces (i.e. private spaces such as pa-
tient rooms and common areas such as paths, lobbies, 
entrance halls and corridors), but also encompasses 
security and protection perception, users’ involvement 
levels, campaigns for health promotion and the devices 
for social and cosy spaces and soft qualities. Starting 
from these suggestions, the criterion is focused on four 
aspects: safety and security, social aspects, well-being 
and health promotion. In particular, in the operative 
realities, this criterion represents the more qualitative 
indicator of the entire evaluation system with feedback 
obtained through questionnaires targeting the users 
who assessed the performance and perception of the 
environments and the processes of the healthcare facil-
ity [19]. As is evident from several studies carried out 
in recent decades, it is essential to analyse hospital hu-
manisation according to different users:
•  patients: whose psychological well-being helps the 
healing process;
•  visitors: affected by the first impression and the ef-
ficiency of the hospital system and the observation of 
care administered to the patient;
•  medical and technical staff: whose motivation and 
productivity are strongly influenced by the best work-
ing environment.
According to Veronesi and Piano’s Decalogue, Hu-
manisation criterion implies the analysis of all the skills 
affecting users and their psycho-physical state (a user-
centred system) and taking their needs into account; in 
particular, it is necessary to verify the wellness of the 
workers and the high level of stress they must endure 
[22]. The sense of safety is essential and it is necessary 
to verify users’ perception as well as whether they feel 
protected (physical protection against theft, trust in the 
hospital system, medical staff and organisational pro-
cesses, etc.).
Some other important aspects emerge from the study, 
such as social cohesion and cooperation designed for 
promoting collaboration among medical staff and pa-
tients and increasing the attention to social policies in 
hospitals,, not only from a medical and therapeutic per-
spective, but also by identifying criticisms on the lay-
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Humanisation
Distribution
Comfort
Safety and security
Social aspects
Well-being
Health promotion
Daylighting
Social thermal comfort
IAQ
Acoustic
Access and paths
Hospitalization blocks
Space flexibility
Departments’ doctors offices
Figure 3
Hierarchical structure of social sustainability composed by cri-
teria and indicators.
Operative hospitals
43%
14%
43%
Humanisation
Distribution
Comfort
Figure 4
The weighing system of social sustainability in operative 
healthcare facilities. The values were determined by several 
questionnaires and interviews with experts in social aspects 
and hospital design.
In-design hospitals
20%
60% 20%
Humanisation
Distribution
Comfort
Figure 5
The weighing system of social sustainability in in-design hos-
pitals. The values were determined by several questionnaires 
and interviews with experts in social aspects and hospital de-
sign.
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out and environments for the setting up of cosy spaces 
[23]. Hospitals are complex buildings with many de-
sign features which need to be clear from the design 
stage. Hospital planners have a high responsibility to 
design a structure that meets users’ needs such as soft 
qualities, colours and materials selected, artificial and 
natural lighting, the quality of the furniture, signage 
and all routes, activities for staff and patients, the re-
lationship with green areas and external views are so 
many variables that create users’ well-being because, as 
demonstrated by Ulrich, a safer place through simple 
design features stimulates a faster healing process for 
the patients [24, 25].
For the evaluation of social issues in hospitals, it is 
necessary to analyse the perception of users (workers, 
outpatients and inpatients, etc.) as well as the present 
or future application of policies aimed at promoting a 
healthy and sustainable lifestyle with the introduction 
of some campaigns that promote issues regarding a 
healthy lifestyle, disease prevention and the use of natu-
ral and ecological materials.
Humanisation weighting system
The Humanisation criterion plays a strategic role in an 
operative hospital, unlike that of new ones where it ap-
pears rather marginal because it is not easy to evaluate. 
As mentioned previously, the high-value of this criterion 
in operative buildings is determined by the possibility 
to act on soft qualities and the relationship between the 
patient and hospital staff, and collaboration and percep-
tion of hospital environments. On the other hand, in 
newly-built hospitals, it is possible to act without affect-
ing the constructive process, improving many aspects 
without any waste of resources and nowadays, it is dif-
ficult to predict users’ perception and hospital manage-
ment in the operating phase. Through a comparison of 
the results in Figure 6, it is clear that the more influential 
indicators are social aspects and safety & security [26].
In operative hospitals, the percentage is heavily in-
fluenced by the presence of pre-requisites that must be 
guaranteed in order to evaluate the indicator and they 
are divided into hospital accessibility, adequate hygien-
ic conditions, safety and security.
The criterion relies on the answers taken from the 
questionnaires that are administered in many depart-
ments to a heterogeneous user population (by age, sex, 
role, etc.), in different seasons and in different languages 
to adapt to users from different cultures (we live in a 
globalised world yet many foreign people still have not 
learned the language of the country they live in). The 
different applications require an evaluation of the ques-
tionnaires subdivided into four bands: not satisfied, 
very satisfied, quite satisfied, very satisfied.
The same work is applied to hospital design in which 
the questionnaires are evaluated by the users and medi-
cal staff of the existing hospital, so that the current 
needs and criticalities are analysed and, finally, verified 
in the new project and staff organisation. 
The best sample corresponds to 10% of the users’ 
population, divided between patients and visitors (look-
ing at the average daily population), medical and tech-
nical staff throughout all the healthcare facility [19].
COMFORT
The comfort criterion analyses the hospital environ-
ments defining the importance of the relationship that is 
established between the user and space, through quan-
titative data which evaluate microclimate conditions. It 
calculates the indoor air quality of several areas of the 
hospital, the thermal inertia, soundproofing, natural and 
artificial lighting and, therefore, the suitable conditions 
of visual views, acoustics and comfort heat, in order to 
ensure occupants’ full satisfaction with adequate envi-
ronmental comfort during the healing process.
The presence of natural light takes on a strategic role 
in the configuration of a hospital: first of all, rooms 
need to look out onto the external environment, but so 
do workstations wherever possible (as Arch. Pradinuk 
sustains, the absence of light in working spaces is a con-
tributor to prevent medical error) [27]. According to 
Safety
and security
0
5
10
15
20
25
30
35
40
45
Social 
aspects
Well-
being
Health
promotion
%
Figure 6
The weighing system of the humanisation issues for each indicator, the blu one represents the existing hospitals’ weights, the red 
the in-design ones.
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various analyses of hygiene, natural lighting results in 
an improvement of the productivity of medical staff and 
treatment for patients, and is psychologically influential 
contact with the outside world through large windows 
[28]. Nowadays, several studies and projects show that 
it is possible to have natural light in buildings, even in 
nurse stations through the planning of some areas for 
the nurses’ activities, instead of inpatient rooms,.
Starting from the operative rating systems, DF (day-
light factor), UGR (unified glare rating) and CBDM 
(climate-based daylight modelling) are indicators that 
are more compliant for evaluation systems and for im-
proving users’ health and well-being in healthcare facili-
ties. Starting from these suggestions, the criterion is de-
fined by four indicators: daylighting, thermal comfort, 
indoor air quality (IAQ) and acoustics.
The Daylighting indicator is strongly linked to the lay-
out and architectural design, energy costs and consump-
tion of lighting systems and it is therefore important to 
develop aspects such as visual comfort, flexibility in the 
organisation of space, luminous flux throughout the day 
and its relative influence on the human circadian cycle, 
aesthetic quality of the environment (intensity and light 
colour), and differentiation of the reduction of illumi-
nance in relation to the areas and the activities [29].
The criterion also analyses the temperature and the 
relative humidity of the environments: the purpose is 
to assess the value of the hospital in order to improve 
users’ general physical and psychological states. The in-
dicator refers to six parameters differentiated between 
ambient and radiant temperatures, two individual pa-
rameters related to the user, such as energy metabolism 
(M) and thermal resistance of clothing (Icl), and four 
environmental parameters, associated with the internal 
microclimate, such as air temperature, mean radiant 
temperature, air velocity and relative humidity.
Among the issues considered, in comfort and security 
terms, IAQ has the role of analysing and reducing the 
risks of infection with good air quality and correct air flow 
ventilation in hospital spaces; IAQ analyses the presence 
of physical, chemical and biological contaminants that 
are strongly influenced by geographic locations, and the 
avoidance of high-emitting materials, and naturally, com-
ponents that are not present in external air [30, 31].
According to several international scholars, it is im-
portant to study the acoustics inside hospital environ-
ments. The effects of physiological, behavioural and 
pathological stress reduce the overall quality of life and 
users’ sense of well-being. It is evident that stress is a 
variable that is not to be underestimated in hospital 
settings because it is able to influence both patients’ 
and users’ physical parameters with consequences on 
staff performance. Some studies have also endorsed the 
theory that occupational stress is closely linked between 
the psycho-physiological parameters of the user and 
this environment [32]. This relationship is affected by 
the image, the sensory conditions, the ability to exercise 
control over the environment and the orientation diffi-
culties. All the elements, as already said, can sometimes 
be in their favour [33]. When it comes to State-of-the-
Art, a hospital is classified for its sound insulation and 
soundproofing through specific values.
Comfort weighting system
Comfort, in relation to the two hospital typologies, 
has a considerable impact on the total score of social 
sustainability. In the case of operative hospitals, it is 
evident that comfort and humanisation have a similar 
weight which is enough to influence the result of the 
macro-area (Figure 4 and Figure 5). However, in new 
generation hospitals, comfort has greater influence 
within the social macro-area and its result is due, in 
particular, to the resulting scores of daylighting, ther-
mal comfort and IAQ, whose sum is equal to half of the 
entire score.
As illustrated in Figure 7, daylighting has the greatest 
weight from among the indicators, since it is the only 
one that permits non-invasive changes on the struc-
ture: several operative and new construction healthcare 
facilities apply a uniform lighting design, including in 
several underground spaces, and study diurnal cycles of 
working spaces. It is important to guarantee a dynamic 
design of the artificial lighting system which attempts to 
integrate available daylight.
With regard to thermal comfort, the influence of the 
result is not so predominant because it must respond to 
some regulatory requirements. Since some aspects are 
evaluated in the user questionnaires under the human-
isation criterion, it is important to apply strategies that 
guarantee a good perception of hospital environments.
It is only possible to calculate the IAQ indicator by 
studying the dynamic calculations of people flows, or 
sizing the system for a constant coverage of needs and 
leaving the most adverse situations managed through 
passive systems. For obtaining good IAQ performances, 
it is important to use finishing and furniture materials 
that absorb pollutants, or high quality materials, and 
with a reduced presence of formaldehyde [31].
In the rating tool, the acoustics indicator is not very 
influential but it should be taken into consideration 
in the design to achieve user’s well-being. The use of 
sound-absorbing materials that can respond positively 
to user needs is recommended.
DISTRIBUTION
The Distribution criterion evaluates the efficiency 
of the access paths and distribution. The criterion is 
then characterised by four indicators: access and paths, 
space flexibility, hospitalisation blocks and departmen-
tal doctors’ offices.
A hospital project requires a layout that ensures a 
good organisation of the departments, the several func-
tions and all the distribution networks. The accesses, in 
particular the main reception area, become the starting-
point of a user’s experience and, therefore, all the routes 
must be designed properly [26]. Several international 
research works have shown that people’s physical and 
mental states are greatly determined by the hospital, 
service efficiency and quality, its distribution, etc. [34]; 
distribution has the function of optimising the flow 
and the access of users and resources, especially in the 
design phase and construction. Resource optimisa-
tion in the design phase, in fact, allows more flexibility 
in the use of space to fulfil different functions during 
the course of its life and permitting its transformation 
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through a low use of resources. This requisite is much 
more difficult, and therefore much more complex, in 
operative healthcare facilities because the paths are 
quite constrained by the layout.
It is necessary to ensure good organisation based on 
system processes and distribution planning for the dif-
ferent requirements, users and functions of the entire 
complex, together with different accesses for first aid, 
logistics, researchers and students. The project must 
meet the hospital’s needs and its functions. This cri-
terion is strongly influenced by management aspects, 
analysed in an economic sphere. As several case stud-
ies demonstrate, such as that of the Humanitas Clinical 
Institute of Rozzano in Milan, healthcare facilities are 
designed with a flexible layout which facilitates strong 
management that can be changed quite simply [35].
The criterion also assesses the functionality and flex-
ibility of hospitalisation blocks through their typologies 
subdivided into: inpatient rooms on the front and natu-
rally-lit corridor; a central corridor and inpatient rooms 
on both sides; inpatient rooms on both sides, double 
corridors and nurses’ station in the middle of the block. 
Respecting the typologies, the indicator is also affected 
by the distance between the rooms and the vertical con-
nections [36].
Within the distribution criterion, flexibility and 
functionality are also evaluated: firstly, with a view to 
transforming some parts of the building or hospital or 
research environments [37] with the least amount of 
human and physical resources; secondly, to re-arrange 
the departments which, in turn, can be divided into 
delocalised areas or areas in proximity of outpatients’ 
clinics and inpatient wards with a common distribution 
or an innovative one, such as open spaces and the pres-
ence of comfortable and relaxation areas [38].
Distribution weighting system
Referring to the whole rating system, in the social sus-
tainability sphere, distribution for both systems has very 
little influence on the total score. The values, in fact, are 
so limited, especially in operative hospitals, because of 
difficult processing and change over time (Figure 4 and 
Figure 5).
As illustrated in Figure 8, accesses and paths have a 
strong weight on the criterion because it is evident that 
the size of the structure has a cascading influence on 
the other indicators which characterise the structure. 
The structure must be easily accessible with clear direc-
tions; the user must be able to move easily within the 
structure and without any discomfort.
On the subject of new hospitals under construction, 
space flexibility is the most important requirement for 
guaranteeing flexibility to the building in all its com-
plexity. Nowadays, there are several case studies with 
very flexible solutions for responding to hospital and 
medical requirements such as the INO-hospital in Bern 
(SW) and the Martini hospital in Groningen (NL), Eu-
ropean case studies that guarantee, through different 
strategies, a good conversion of the building.
CONCLUSIONS
After several studies and the application of the tools 
on a number of hospitals, today the research work dem-
onstrates that it is able to measure social sustainability 
in healthcare facilities and, consequently, capable of 
suggesting some appropriate improvements. The rating 
system is very susceptible to users’ perception in opera-
tive hospitals and to the best theories and practices on 
well-being in the new ones. Therefore, the results were 
very consistent with reality [39]. In the case of in-design 
structures, the tool is indispensable because the con-
nection between the psycho-physical state of a person 
and the environment is an important well-known issue. 
It is, therefore, fundamental to involve users in order 
to understand their needs and create a structure that is 
able to respond them [39]. On the other hand, with re-
gard to the already-built structure, social sustainability 
is frequently undermined. This rating system really aims 
to pinpoint the weak factors in this field and to propose 
new policies and strategies to improve it. Therefore, the 
tool is equally important for the two types of healthcare 
buildings. 
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Figure 7
The weighing system of the comfort issues for each indicator, the blu one represents the existing hospitals’ weights, the red the 
in-design ones.
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As the application revealed, some factors are some-
how more important than others and this is the reason 
why they have major weight in the evaluation process. 
Moreover, for the actual assessment, some indicators 
require a relatively long period of time and participa-
tion, which later helps to create statistics and shape the 
result. This is the reason why the instrument is so rich 
and useful: it is focused on several areas of social sus-
tainability and tries to catch all the possible nuances of 
perception. It is, therefore, objective and omni-compre-
hensive. To this end, the rating tool should be imple-
mented as much as possible before construction, and 
later, when making decisions for new modifications or 
for regular monitoring.
Modern hospital science and medicine have already 
demonstrated that the human body is not a complex 
machine that needs to be repaired, but a person who 
has to be respected and assisted in order to live health-
ily. For this reason, every new hospital (as well as exist-
ing ones where possible) must strive to be fully focused 
on the person, becoming a true social place which does 
not imply exclusion, but rather inclusion and well-be-
ing, with the motto “The Patient always comes first”.
Nevertheless, this tool has its own limits: for instance, 
it presents difficulties in comparing hospitals of the 
same type but of a different size or functions; conse-
quently, in the future, an adjustment of the method may 
be developed to also consider these irregular circum-
stances. Instruments, such as questionnaires, have to 
be introduced with a clearer focus on specific patient 
categories such as elderly people or paediatrics.
This tool varies from other existing tools because it is 
easy to operate and assesses social sustainability partic-
ularly in the way it interacts with the rest. Furthermore, 
it is also very reliable because of the scientific weight-
ing method employed to compare the different criteria. 
A major advantage is that it is a wide-perspective tool 
that is not just based on a single point of view and it is 
easy to measure. In this way, the rating system reflects 
what experts really sustain. In addition, the tool which 
has been developed provides guidelines which can be 
consulted by hospital planners during the design phase, 
and offers a measure to understand the field in which 
to work further in order to efficiently improve overall 
sustainability. It also provides techniques and modifica-
tions to create operative structures that are more hu-
man and socially-friendly [27].
A further development of the evaluation system out-
come should aim to create an international standard 
for sustainable hospitals which takes into consideration 
the differences and peculiarities of each alternate type 
of building, as well as differences on the regional scale 
[40]. Up to now, it has been proved that this evalua-
tion tool provides a better basis for evaluating build-
ings than other rating systems, mainly because of the 
consideration of all the three aspects of sustainability: 
environmental, social and economic.
What is really innovative is the fact that the tool not 
only evaluates the degree of sustainability of a project 
as a static tool, but it also has a dynamic nature. This is, 
due to the design aid it provides after the appraisal for 
a new hospital and improvement strategies for opera-
tive ones. In fact, the system developed in this research 
work measures overall social sustainability; it finds the 
weak points and, finally, provides possible solutions for 
design and management teams. These are the reasons 
why this tool seems to be a very helpful and valuable 
monitoring instrument when trying to deliver the best 
results in a reasonable period of time.
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